
Great Basin NatiuiJist 52(41, pp 335^'543

\'\SCULAR FLORAOF KANELAKE CIRQUE,
PIONEERMOUNTAINS,IDAHO

Rfihcrt K, MosclcN Susan Bcruatas

Abstract —Kane Lake Cirque lies in the western Pioneer Monntains of south central Ichilio. An inventor\- of the

liii;;h-ele\ation flora of the cirque revealed the presence of ISO \ascniar taxa representiu'j; 95 genera and 30 families. Fi\e

alpine taxa are here documented from Idaho for the first time: Carcx inainiforntis Mack., Draha flachiizcnsis Wilfen.,

Polentilh nivca L., Rannunilus i^clidus Kar. & Kir., and Ranniicuhts pijgmacus Wdilenl). Kane Lake Cirtjne also contains

populations of four additional alpine taxa considered to be of consi-rvation concern in hialio: Eiii^croit limiiilis CiriJiam.

Panui.ssiti kotzi'huei Cham., Saxifra^a adscendens L., and Saxifra^ti cennia L.

Kcij words: Idahti. rioiiccr Moiintdiiis. K/iuc Ijikc (Injuc. alpine idscidar flora, state reeords. rare flora.

Studies of alpine flora have been numerous

throughout the North American Cordillera, but

onl\' recenth" haxe inxestigations of this kiiul

been undertaken in Idaho. Floristic stuches ini-

tiated b\ Douglass Henderson of the Uni\ersit\'

of Idaho Herbarium in the mid-197()s were the

first to swstematicalK' explore the alpine zone of

Idaho. Through numerous collections, he and

co-workers documented Idaho's alpine flora to

be unique in man\' respects (Henderson 197S,

Bmnsfeld 1981, Henderson et al. 1981. Bruns-

feld et al. 1983, Caicco et al. 1983, Lackshewitz

et al. 1983, Hartman and Constance 1985).

NearK" all these inxestigations took place in the

large Basin and Ranre-like massifs in east cen-

tral Idaho, with fe\\' extending into the western

Pioneer Mountains of .south central Idaho.

Rare plant imentories initiated In the U.S.

Forest Senice were the first to point out tlu^

phxtogeographic importance of the circjues in

tlie western Pioneer Mountains, in general, and

Kane Lake Cirque, in particular (Caicco and

Henderson 198L Bmnsfeld et al. 1983\ Bar-

bara Ertters collections in 1977 and our collections

in 1987 further highlighted the significance of

Kane Lake Cirque. Because of increasing recre-

ational use of the Kane Lake area. sensiti\it\ of
the habitats, and preliminar\ nature^ of the flo-

ristic inxenton; we undertook this stucK in

cooperation with the Challis National Forest to

provide them with adequate data on the distri-

bution and abundance of rare plants and habi-

tats in the basin for future manaiiement.

Stiioy a hi: a

The Pioneer Mountains rise abruplK from

tlie northern edge of the Snake \\\\vr Plain in

central Idaho between the Big Lost and Big

Wood ri\ers. These mountains form a large,

complex block about 60 km long and 50 km
w ide. oriented northwest to soutlunist. Topogra-

pln \aries bom shaip horns, serrate ridges, and

broad upland surfac(\s in the al})ine zone to

steep-sided \alle\s and rounded ridges in the

foothills. Elexations range from 1900 m in the

\alle\s on the western slope to 3658 m al the

summit of IIvTidman Peak.

The PionecM- Moimtains arc composed of

TtMtiaiA Challis \'olcanics consisting of inter-

bedded la\a and tuffaceous miits. which lie

uncomformabK oxer a core of Precambiian

metamoq^hic and Paleozoic sedimentar\ units.

During the formation of the Cretaceous Idaho

Batholith. small 'satelliti'"intnisi\e bodies were

emplaced in the western PionetM" Mountains.

TertiatA and Quatenian' block faulting is

beliexcd to be the cause of the subsequent upHft

aiul present relief (Doxer 1981). The geomor-

phologic setting has been greatly influenced by

(,)naternan glacial and flu\ial acti\it\'. Most

streams in glaciated \alleys are underfit. and

^Conservation Data Center. Ichiho Department ot Fisli and Game, Box 2-5, Boise. Idaho 83707.
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335



336 Great Basin Naturalist [\ oluiiie 52

uplands display classic alpine-tyjoe glaciated

features including cols, aretes, honis, and

cirques (Evenson et al. 1982).

The Pioneer Mountains lie in a transition

zone between the maritime climate of northern

and western Idaho and the continental climate

of southeastern Idaho, and are affected by two

basic storm patterns. From Noyember through

March most precipitation comes from low-

altitude cyclonic storms that moye east\vaid from

the Pacific Ocean. During May and fune most

precipitation results from high-altitude ccjuyec-

tional storms moving northward from the Gulf

of Mexico and California coast. The combina-

tion of maritime and continental influence cre-

ates t\yo wet seasons, winter and late spring,

respectively (Caicco 1983). No climatic data are

available from high elexations in the Pioneer

Mountains; hovx^ever, Moseley (1985) estimates

mean annual precipitation at 2835 m in the

southern part of the range to be 813 nun.

Throughout the mountainous regions of the

world, the altitude of upper treeline has long

been obsen'ed to coincide with the 10 C iso-

therm of the warmest month (Griggs 1937,

Daubenmire 1954,Wardle 1974). Extrapolation

of temperatures from valley stations in the vicin-

ity to timberline (3000 m) using an adiabatic

lapse rate of 0.62 C/100 m (Baker 1944) sub-

stantiates this obsenation for the Pioneer

Mountains.

DEst:KiPTU)i\ OF Kane Lake Cirque

Kane Lake Cirque encompasses approxi-

iiiatelv 567 ha at the head of Kane Creek in the

western Pioneer Mountains 21 km northeast of

Ketchum, Custer Countv, Idaho (43°44'N

114°6'W; T5N R20E, Boise Meridian). The
circjue is characterized bv' permanent snow-

fields. glaciall)- .scoured bedrock (gneiss antl

(juartz diorite), and unstable talus and morainal

(k'posits. Although several small ponds are scat-

tered throughout the basin, 5.3-ha Kane Lake is

the only large body of water. Elevations of the

.study area range from 2800 m to 3648 iii. The
only appreciable soil dexclopnient is in (k-posi-

tional areas such as along streams and rixulets,

around ponds and lakes, and in the coniferous

woodland on the north side of Kane Lak(\

\'egetation in the cinjue reflects a inoisttM-

regime than has been noted at high elevations

elsewhere in Idalio (Brunsfeld 1981, Caicco

1983, Moseley 1985). This mesic en\iromnent

can be attributed to several factors, including

the north-facing orientation of the cirque, a

massive headvxall on the south, and high peaks

on the east, south, and west sides of the basin.

These features contribute collectixely to a heavy

snov\' accunnilation in the v\inter and its reten-

tion throuiihout the summer. Late-lvinci snovy

and an impermeable substrate, augmented by
siunmer thundershowers, appear to provide

plentiful moisture to nearly all habitats through-

out the growing season, except the south-facing

slopes north of Kane Lake.

Habitats in the circjue can be divided into

two distinct groups: snbalpine and alpine. Sub-

alpine vegetation is restricted to areas

innnediatelv adjacent to Kane Lake and gener-

all)' does not exceed 2850 m. Alpine habitats

cover most of the area and are generallv sparsely

vegetated, although small areas with continuous

vegetative cover occur along streams and rivu-

lets throughout the basin and contain much of

the plant species diversity of the alpine zone.

Plant associations of the study area are not

included in published vegetation classifications

of the region and are subjectiveK characterized

below.

Snbalpine Connmmities

Coniferous woodland. Open stands of

Piiiiis (lU)ic(iuJis Engelm., vvith lesser amounts

of Ahics hi.siocaiya (Hook.) Nutt. and Picea

cii^chiuiiiiui Parn, occupy the level bench north

of Kane Lake. The relatively xeric understoiy is

characterized by Vacciniuin scopariuin Leiberg,

Pod lu'iTosa (Hook.) Wisev, and Seiwcio

strfpidiifUlfoJius Greene.

Upland meadows. Interspersed in low-

King areas within the coniferous woodland are

meadows ck)minated bv graminoids and forbs.

Species characteristic of these sites include

Fcstiicd iddhoensis Elmer, DanfhonUi iiifcniw-

(lia \'ase\, Erig^croii simplex Greene, Ccircx

inirroptcra Mack., antl Potciitilla diccrsifolia

Lehm.

Tree islands and krunimolz. Isolatetl tree

islands, consisting ot small, upright Ahics

hisiocarpa with an underston dominated b\

Plu/Ihxiocc spp., occur as high as 3050 m on

benches south of the lake. These relatively moist

sites are surrounded by bedrock or alpine

meadow c-onnnnuities. Areas of kruniinholz are

ran^ in the study area. Small isolated patches

consisting of low-growing A. lasiocaiya and
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Fimis (ilhirauVis occur as high as 3230 in on tlie

stccj) soiith-lacing slopes iioith of Kane Lake.

Lakeside meadows. Snrronndinij; Kane

l^ake and radiating out along inlet and ontlet

streams are mc^ulows that ha\e soil saturated to

the sni'laee and are high in organic matter.

Carcxscopuloniin 1 h)lni is dominant here along

with scattered iorhs. such as Ehiici'oii pcr-

('ilritiiis (Pursh) Greene, Sowrio ci/inba-

larioidcs Buck., and Gcntiaiia cali/cosa Griseh.

Low sln-iihs. iiiclnding Salix phinifolia Pursh

and Ledum ^Idiuliilosiini Xutt.. occur occasion-

all\ in these meadow s.

Alpine (lommnnities

Meadows. This mesic conuuunit\" is limited

in extent and generalK occurs in isolated

patches around seeps or as stringers along

streams and rixiilets. Dcscliamjisia ce.sj)it<)s(i

(L.) Beam', is 1)\' far the dominant species her(\

with a high di\ersit\' of forbs and othei"

graminoids occurring in low co\er

Cliffs and ledges. This is the most common
conniiunitx in the cirque. Most cliffs and ledges

are north-facing and wet to mesic, with Draha

loncJiocaiya R\db. being the most constant spe-

cies, alongwith several species of S/ixifra^a. The
xeric counteiparts occur ouK' on the south-

facing slopes northeast of Kane Lake and ha\e

few \ascular plants.

Talus and scree. Commonat upper ele\"a-

tions in tlu^ cirque, this relatix el\' mesic conmiu-

nit\ is characterized b\ a uni(|ut> suite ol species

able to with.stand constantK shifting substrates.

Specic^s characteristic ol material greater than

5 cm in diameter (talus) include Hulscci al0(l(i

Gra\ and Sciwcio frcDioiitii T &: (i., while

Saxifra<ia cerniia L.. Liiziila spicdta (L.) IX^.

and Andwsacc scptcnirioiuilis L. characterize

small-diameter material (scree).

Fellfield. On fellfield habitats are rare.

occiuringonK in small pockets on bedrock slabs

on the cirque floor east of Kane Lake. Species

t\pical of this poorK dexcloped c'ommunitx

include Potoit'dhi hrcrifolia Xutt., jiniciis

dnimntoitdii E. Me\'er, and Sihhaldia ))n)-

cuinhcns L. Carcx chjiioidcs Holm also occ-urs

in this comnnmitx but does not de\elop into the

ext(Misi\e turfs that are found elsewhere in cen-

tral Idaho (Caicco 19S3). .\11 ridges surrounding

the basin, t\pical sites for fellfield connriunities

elsewhere in the state, are shaq) aretes witli no

well-de\ eloped \egetation

.

Mktiiods

The checklist is based on 263 collections,

made mostK b\ tlu^ authors in |ul\' and .\ugu.st

19(S7 and July 1991. Other collectors include

Barbara Ertter, who \isited Kane Lake in |ul\

1977, and Ste\en C^aicco. who collected in the

cii(|ue during juK I9S1 and .\ngust I9S2. A
nearK complete set of sp(>cimens is deposited at

the Uni\ersit\ of Idaho IIed)ariuni (ID), with

duplicates distributed wid(^l\. Ertters collec-

tions are deposited at the Albertson (College of

Idaho (CIC).

(Collections thought to l)e new records for

Idaho were confirmed b\ exjxMts in a particular

taxon and/or fiom a search of up to 59 k)cal,

regional, and national herbaria ii\Iosele\' 1989).

Range-extension data for these s tate- record ta.xa

were determined from herbarium records and
from the atlases and data bases maintained b\

tli{^ Idaho (>)nsenati()n Data (Center and Mon-
tana Natural Heritage Program on the location,

distribution, numbers, and condition of rare

plant populations in their respectix'c states

(Jenkins 19S6). The Ickiho (Consenation Data

Center data base was also consulted concerning

the current distribution of additional rarc^ spe-

cies in Idaho.

Results axd Discission

The \ascular flora of Kane Lake (Circjue con-

sists of 180 species representing 95 genera in 30

families of pteridophxtes, g\nino.sperms. and

angiosperms. Of these, 53 species (29%) are

ic'stricted to subalpine conununities in the

c injue, while 58 species (33%) are re.stricted to

al])ine habitats. The remaining 69 species (38%)

transcend the subalpine-alpine boundaiA' and

occur in both l\ pes of comnumities. Our collec-

tions of fi\e species from the stucK area repre-

sent their first documented occurrence in

Idaho. In addition, four otlier arctic-alpine spe-

cies are known from Idaho from ouK a few

occurrence's and are considerc-d rare in the state

(.\Iosele\ and (inncs 1990). OnK one alien

taxon. Taraxacum officiualc Weber was found

in tlie stud\ area.

Taxa New to Idaho

Carex incurviformis Mack. Fhis species

occurs in tx\() areas of the North American Cor-

dillera: \ar. incuniformis, known from the

HockA Mountiiins of British Columbia. Alberta,
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Montana, and now Idalio; and \ar. danaensis

(Stacey) Hermann, occurring in the southern

Rocky Mountains of Colorado and the Sierra

Nevada and White Mountains of California
(J.

Mastrogiuseppe, Washington State Universitv;

personal connnunication, 1991). The popula-

tion in Kane Creek is disjunct south from the

next closest knowii population in Deer Lodge

Count\-, Montana, b\' about 260 km {Lack-

scliew'itz 393S MONTU; Lesica and Shelly

1991). We found one small population in the

Kane Lake Cirque, occurring in a steeply slop-

ing meadow on seepy ledges at 3350 m at the

southern end of the cinjue.

Draba fladnizensis Wilfen. A widespread

circmnpolar species, Draba fladnizensis is

sparselv distributed in North America, from the

arctic south through the Rock-v Mountains to

Utah and Colorado (Hitchcock 1941). As

withC<7/Y'.v incitniforniis, the Kane Lake Cirque

population is disjunct south from the next ck)s-

est known population in the Storm Lake area of

the Pintlar Range, Deer Lodge Counts', Mon-
tana, bv about 260 km [Lackschewitz 6120

MONTU). Several verv small populations occur

on ledges and in rocky areas south of Kane Lake,

including sprav zones of waterfalls, bare stream

gravels, and on steep, rock^' slopes near seeps.

Potentilla nivea L. This circumpolar spe-

cies occurs in arctic and alpine regions of North

America, being pre\iousl\' knowai in western

North America from Alaska south along the

mmncrest of the Rock-\' Mountains to Montana,

Wyoming, Colorado, and Utah and east to

Nevada (Hitchcock and Cronquist 1973). The
Kane Lake Cirque population is disjunct from

the nearest Montana populations by perhaps

280 km. A small population of about a dozen
[)lants was seen in a moist, sloping meadow at

the top ()( the waterfalls south of Kane Lake at

2950 m.

Ranunculus gelidus Kar. & Kir. A North

American endemic, this species is distributctl

across the arctic, southward in the Rock\ Moun-
tains to Colorado (Benson 1 948). The very small

population in Kane Creek Cirque represents a

disjunction southwestward of about 350 mfroui

the Beartooth Plateau, Stillwater Countw Mon-
tana {Stickney 4 MRC; Lesica and Shellv 1991 ).

In the study area it occurs in a stringer of

Deschanipsia cespitosa along the northeastern

tributaPy- of Kane Lake at about 3170 m.
Ranunculus pygmaeus Wahlenb. This

buttercup is circumpolar, occurring south along

the Rock-x- Mountain crest to Colorado (Benson

1948). Its presence in the Kane Lake Cirque

represents a disjunction of about 200 km south-

west from the next nearest known populations

in the Pioneer Mountains, Beaverhead Countv,

Montana (Hitchcock and Midilick 12899 WS').

Raniincidus pi/(iniacus is relati\el\- connnon in

the Kane Lake Cirque, occurring in moist,

exposed soil along creeks, on ledges and slopes,

and occasionally in cracks in cliffs.

Additional Rare Species

Erigeron humilis Grahm. This circmnpo-

lar species was not known from Idaho until

Henderson et al. (1981) reported it from the

Lemhi and Lost Ri\er ranges. Eight occur-

rences are now knowii from the state, with the

Kane Lake Cirque populations being the only

ones known outside the two ranges mentioned
above (unpublished data on file at the Idaho

Conseivation Data Center, Boise). Erigeron

liuniilis is relatixeh' common in moist

Dcscliainpsia cespitosa meadows throughout

the lower portion of the cirque.

Paruassia kotzebuei Cham. This species

was also not knowni from Idaho until recently

when Brunsfeld et al. (1983) reported it from

the Lost River Range and Pioneer Mountains.

Foui- occurrences are now^ known from the state

(unpublished data on file at the Idaho Conser-

\ation Data Center, Boise). It is relativelv

common on moist ledges and in sloping

Descliampsia cespitosa meadows throughout

the lower portion of the circjue.

Saxifraga adscendens L. The North Amer-
ican representatixe of this wide-ranging species,

\ar orcf^onoisis (Raf.) Breit., occurs throughout

the RockA Mountains and northern Cascade

Range (Hitchcock and Cronquist 1973). In

lelaho it is known from nine sites in the White

('loud Peaks, Pioneer Mountains, and Lost

\\\\vr Range (unpublished data on file at the

klaho (]onsenation Data Center, Boise). Kane
Lake (>ir(jue populations occur throughout the

area on moist scree, sand, and graxel. often

along streams.

Saxifraga cernua L. Se\en small popula-

tions of this circumboreal species are known
from Idaho (unpublished data on file at the

klaho Consenation Data Center, Boise). At

Kane Lake (>irque it is wideK' scattered in small

[)ojiulations from moist subalpine ledges north

of Kane Lake at 2S00 m to ledges and cracks on

the headwall at 3400 in.
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Annotated Checklist of
Vascular Plants

The checklist is arranged b\ dixisioii and

class (in Magnohoph\ta), then alphaheticalK h\

hmiiK; genus, and species within these major

groupings. Nomenclature generalK follows

Hitchcock and Cronquist (1973), exceptions

heing Salix (Bnmsfeld and |ohnson 1985),

Carex incuniformis and C. sco})iil()rum \ar.

hracteosa (Hermann 1970), antl Eno<i(>iiuiii

((ipisfrafii))i (Re\eal 1989). Unless othen\ise

noted, th(^ collection numbers are the authors".

Di\ isiON Lvcopodkm'uvta

Srlasjiiirllaceac"

Selaginella densa Rvdb. Conuiion in suhalpinc and

alpine zones; moist to ili"\ slopes antl lecl<j;es and staiiilized

scree. 2245.

Dl\ IsloN Pol.YI'oDlOI'IlVTA

PoKpodiaeeae

Cryptogramma crispa (L.) R. Br. Unconinion in moist

suhalpine and alpine tains; eircnnilioreal. 2292.

Cystopteris fragilis (L.) Bemh. Common among
rocks in moist alpini.' sites; circnnihoreal. 2294.

Pellaea breweri D.C. Eat. Uncommon in snbalpine

and alpine zones; stabilized scree, rockv ledges, and bonlder

fiekls. 2293.

Woodsia scopulina D.C. Eat. Commonon rocks in

snbalpine zone. 2252.

Dl\ ISION Pl\()I'llVT,\

Cupressaceae

Juniperus communis L. var. montana Ait. Rare on diA

ledges of lower alpine zone and in krnnnniiolz. 2355.

Pinaceae

Aliies lasiocarpa (Hook.) Nutt. Commonin woodland

and krnmmliol/ lommnnities. 2.392.

Picea engelmanuii Parr\'. Connnon in woodland and

krnmmliol/ connnnnties. 239L
PinuN albicaulin Engelm. Commonin wootlland ;uid

krnmmliolz conminnities. 22fi.3.

Dl\ ISION .Maonoi.iopiiv'ia

Class Macnoi.iopsida

Apiaceac

Lomatiiim idahoense Math. & C^onsl. K;u(' in dis-

turbed microsites in moist snbalpine meadows north ol

Kane Lake. 2256.

Osmorhiza chilensis H. & A. Uncommon in deep soil

of forest understor\. 237fiB.

.\steraceae

Achillea miUefolium L. ssp. lanulosa (Nutt.) Piper

^ar. alpicola (Rvdb.) GaiTt'tt. Connnon on dn snbalpine

and alpine slopes. 2262.

AgoHerift aurantiaca (Hook.) Greene. Unconunon in

snbalpine meadows north of Kane Lake. 23S7.

Antennaria alpina (L.) Gaertn. van media (Greene)

Jeps. Commonin moist. sand\ soil in alpine zone. ILSG,

2336.

.A»i/t'»i»ian« dimorphu (Nutt.) T. & G. Rare in dr\

forest opcniiiii north ol Kane l,ake. 2393.

Antennaria microphylla Rvdb. Commonon iln snb-

alpine ;in(l ;il])inc slojies, 2244,

.4»i/e»iii«riV/ umbrinella Rvdb. (lonnnon in dn to

moist snbalpine and alpine meadows. 230S. 2312.

Arnica latifolia Bong. var. gracilis (Rvdb.) Cronq.
("ommon in dt'ep soil ol snbalpine and alpine slopes and

bonlder fiekls. 2246.

Arnica mollis Plook. ('onnnon iTi moist subalpine and
lower alpine meack>ws and bonlder fields. 1177, 2319, 2.343.

Artemisia michauxiana Bess. Uncommon in moist,

unstable, rock'^• drainage bottoms; snbalpine and lower

alpine zones. 2.363.

Artemisia tridentata Nutt. Rare on dr\ snbalpine

slopes north ol Kane i^ake. 2261.

Aster alpigenus (T. & G.) Gray var. haydenii

(Porter) Cronq. Di-\- op'-nings in forest north of Kane

Lake. 2419.

Aster foliaceus Lindl. var. apricus Gray. (Connnon in

moist alpini' meadows east ol Kane Lake. 1175.

Aster stenomeres Grav. Dn, rock)' ledges in forest

openings nortli of Kane L;ike. 22.35.

Chaenactis alpina (Gray) Jones. Uncommon in snb-

alpine and alpine d?\. saiuK scree. 2.361.

Cirsium tweedyi (Rvdb.) Petr. (Connnon in moist

meadows and on ledges in idpine zone. 2.37S.

Erigeron acris L. var. debilis Gray. Connnon in

moist, sand\' soil; snbalpine and aljMne zones. 11S.3, 22S7.

2.344.

Erigeron asperuginus (Eat.) Grav. Dv\ slopes and

ledges; common in snb;ilpine and nnconnnon in lower

alpine zones. 22.50. 2.350.

Erigeron compositus Pursh \av. glabratns Macoun.
("omnion on tin snbalpine antl alpine letl^es. 22(')5.

Erigeron coulteri Porter. Rare in alpine meatk)ws

along creek east ol Kane Lake. 1 174.

Erigeron humilis Graham. L>ocall\ connnon in moist

;il|)ine meadows. 2274. 24 10: C.iicco 2S-1,

Erigeron percgrinus (Pursh) Cireene ssp.

calliunthemtis (Greene) Cronq. \ ar. scaposus (T. & G.)

Cronq. Connnon in moist to wet snbalpine meadows

aronntl Kane Lake. 2.306. 2.367.

Erigeron simplex Greene. C^ommon in snbalpine and

al[inie zones; moist meatlows anil slopes. IISS. 2270. 2.3.38;

Caicco 476: I'a-tter 21()S,

Haplopappus Itfallii Gra\. Unconnnon oti dn alpine

letlues. 2402.

Haplopappus macronema (iray. Unconnnon on dr\

subalpine knoll, within forest Tiorth of Kane Liike. Not

collectetl.

Haplopappus suffruticosus (Nutt.) Gray. Uncom-

mon on (lr\ sub;ilpine knoll, within forest nortli ol KiUie

L;ike. Not collected.

Ilieracium gracile Hook. Uncommon in dn forest

openint^s north ol Kane Lake. 2.30.5.

llulsea algida Gray. Commonin alpine t;ilns. 2403.

Microseris nutans (Geyer) Shultz-Bip. Uncommon
in snbalpine meadows north ol Kane L;ike. 2.3S5.

Senecio cymbalarioides Buek. Connnon in moist sub-

alpine and alpine me;ido\ss. ! 17.3.

Senecio fremontii T. & G. var./rp»io»i/ii. Commonin

alpine talus. 24(K).

Senecio streptanthifolius Greene. Commonin sub-

alpine zone; dn slopes and Itjrest understor)'. 22.55.
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Solida^o multiracUata .\it. \ar. scoptilorum Gray.

DiT. roc'k\' siihalpiiic and alpiiu' Icdiies. 225S.

Taraxacum lyrutum (Ledeb.) DC. (^omiiion in alpine

zone; moist meadows and slopes. I 185, 22(S9.

Taraxacum officinale Weber. Alien: rare in snhalpine

meadows north of Kane Lake. 23S(S.

Hora<j;inaeeae

Mertensia ciliata (Torr.) G. Don. (xinimon alon'j;

snhalpine and lower alpine rixniets. 226S.

Brassieaceae

Arabis .sp. Innnatnr(> and nnidentifiable to species.

Uncommon in dn to moist forest openings north of Kane

Lake. 2375.

Arabis lemmonii Wats. var. lemmonii. (Common on

(h-v. mistahle iiipiiie slopes. 2313. 2356.

Arabia microphylla Nutt. ^ar. microphyUa.

Connnon on su!)alpine ledges and slopes north ol Kane

Lake. 224S.

Arabis microphyUa Nutt. \ar. saximontana Rollins.

Uncommon in moist soil of alpine zone. 2374.

Draba sp. Unable to identifv; possibK' a new taxon.

Rare; .seen onl\- in one small, steepK' sloping, moist meadow
at 3353 m. east ol Kane lake. 2412.

Draba fladnizensis Wilfen. ("ircnmpolar: rare on tlis-

tnri)ed, bare-soil microsites of steep alpine slopes and along

rivulets. 1 107.

Draba lonchocarf)a Rydb. var. lonchocarpa.

Clonmion througliont cinjue on moist ledges and slopes;

alpine zone. 1 lOtS. 2:U4; Lrtter 2106.

Draba oligosperma Hook. var. oligosperma. Haic on

di"\ alpine slopes and letlges. 2357, 2362; Ertter 2102.

Draba paysonii Macbr. var. treleasii (Schulz)

Hitchc. Unconnnon in dr\. sand\ alpine soil. 2405.

Erysimum asperum (Nutt.) DC. Rai"e in dn' subalpine

tains noi'tli ol Kane Lake. 2377.

Smelowskia cahjcina (Steph.) C.A. Mey. var. amer-
icana (Rej^el & Herd) Drurv & Rollins. Unconnnon on

dn', exposed alpine slopes 2340; Ertter 2107.

(Janoplnllaceae

Arenaria aculeata Wats. Dw. sandv slopes; connnon

in subalpine and rare in alpine zone. 2236, 2351.

Arenaria congesta Nutt. I'ncornmon on dn alpine-

slopes east of Kane Lake. 1 1S7.

Arenaria obtusiloba (Rydb) Fern. Dn, exposed

slopes and ledges; connnon in alpine and uni'ommon in

suba!pin<' zone. 2354.

Arenaria rubella (Wahlenb.) J.E. Smith, ('ir-

cnuiboreal; nncouunon on moist to dr\ alpine ledges. 2424.

Cerastium berringianum C^iain. & .Schlechl.

(lonmiou in alpine zone throughout cinjue; moist slopes,

meadows, and Ii'dges. 2321, 2413.

Sagina saginoides (L.) Britt. C>'ircnmborial: uncom-
mon in moist al|)ine uu^adows. I 179, 2260.

Silene douglasii Hook. var. douglasii. i)r\, rot k\

ledges; uncommoTi in subalpine and lower aliiine zone.

2364.

Silene repens Pers. var. australe Hitchc. & Maj^.
Rare among rocks ol'boulder field east of Kane I .ake. ( laicco

2S6.

Stellaria longipes Goldic \ar. altocauUs (Hulten)
Hitchc. Uncommonin moist, sandv sites and scree in alpine

meadows. 1180,2327.

Stellaria umbellata Turcz. Rare in wet to moist grawls
along alpine rivulets. 2326, 2347.

("rassnlaceae

Sedum lanceolatum Torr. \ar. lanceolatum.

(iommon on moist to df\ snl)al[iinc and alpine slopt^s and

ledges. 2240.

Ericaceae

Kalmia microphylla (Hook.) Heller, ('onunon in

moist to wt't sub;ilpine ;md alpine meadows. 2304.

Ledum glandulosum Nutt. var. glandulosum.
(Common in moist subalpine^ forest and meadows around

Kane Lake. 2303.

Phyllodoce empetriformis (Sw.) D. Don. (Connnon on
moist s\ibalpine and alpini' slopi's. 2300.

Phyllodoce glandulifera (Hook.) Co\. Commonon

moist subalpine and alpine slopes. 2302.

\Phyllodoce intermedia (Hook.) (Jamp. ( .'ommon on

moist subalpine and alpine slopes. 2301.

Vaccinium scoparium Leiberg. (Jonunon in dn sites

in un(lerstor\ of forest and knnnmholz. 2237.

Fabaccnie

Astragalus alpinus L. ('ircumboreal. ('ommon in

moist meadows diroughont cir(|ue; subalpine and alpine

zones. 2318. 2373; C^aicco 474.

Astragalus eucosmus Robins. Rare in cracks of moist

cliff u("ar stream; alpine zone. 2396.

Astragalus kentrophyta Gra'v var. implexus (Canby)

Baniebv. Common on exposed, dn' alpine slopes and

letlges. 2352; Ertter 2102.

Trifolium longipes Nutt. var. pedunculatum (Rydb.)

Hitchc. I'ncommon in deep soil alf)ng subalpine

strcambank north ot Kane Lake. 2380.

Gentianaceae

Frasera speciosa Dougl. Uncoiumon in dr\ subalpine

talus north of Kane Lake. 2415.

Gentiana calycosa Griseb. \'ar. asepala (Maguire)

Hitchc. (Connnon in moist subalpine and low alpine iriead-

ows. 1172.

Gentiana prostrata Haenke. Rare; seen onl\ in moist,

steepK' sloping meadow above ponds t'ast of Kane Lake;

;ilpine zone. 240S.

(ii'ossnlariaceae

Ribes ceniitum Dougl. var. inebrians (Lindl.)

Hitchc. Uncommon in subalpine and alpine zones; dw
h'dges and boulder fields. 2400.

Ribes hendersonii Hitchc. Rare anil local in dr\ boul-

der field (.'ast of K;me L;ike; alpine zone. 2416.

Ribes lacustre (Pers.) Poir. L'ncommon along snb-

;ilpine creek near outlet of Kani' Lake. 2398.

Ribes montigenum McClatchie. Commonin boulder

fields and dv\ forest nud(-rstor\; subalpine zone. 2310.

i hdrojiliv llaceae

Phacelia hastata Dougl. \ar. alpina (Rydb.) Cronq.

Unconnnon in moist to dr\ alpine tains. 2406.

Ouagraceae

Epilobium alpinum L. var. alpinum. Conmiou on

moist, unstable subalpine- ;iud alpine slopi-s; eircnmboi"i-al.

23:5;5.

Epilobium angustifolium L. Rare in i.\y\ forest open-

ing nortli ol K;me Lake. 2418.

Epilobium glaberrimum Barbey var. fastigiatum
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(Nutt.) Trel. Uncoiiinion in moist meadow al()ii<j; stifain

east ol Kane L;ikc: alpine. 225S.

Oenothera andina Nutt. Hare in disturbed microsites

in dr\ snhalpine meadows north of Kane Lake. 2264.

Polemoniaceae

Phlox piilvinata {\VhciT\) C^nnitj. (Common on dn,

e\]X)sed alpine slopes. 23-tS.

Polemonium viscosuin Nutt. Connnon tlirous^Iiout

cirque in talus and unstable sites on ledges; alpine. 2311;

I-:rtter21()4.

PoK'gonaceae

Eriogonum caespitostim Nutt. Uncommon on ih\

sul)alpine knoll north ot Kane Lake. 2359.

Eriogonum capistratum Rev. \ar. capintratum.

LocalK eomiiion in subalpine and ;ilpine zones: dn,; rock^'

slopes antl led<j;es. 23fi().

Eriogonum ovalifolium Nutt. var. depressum Blank.

Connnon in sul)ali)iue and alpine zones; dn. unstable slopes

and ledges. 2249.

Oxyria digtjna (L.) Hill, ('ircumboreal. Common
thronijhoiit cin jue on moist. rock\ slopes; alpine zone. 22S6.

Polygonum histortoides Pursh. Commonin moist to

wet snl);iljiine iind ;ilpine meadows. 2267.

Polygonum kelloggii Greene. I'nconnnon in dn
forest openings. 2390.

Polygonum viriparum L. (."omnion in moist al[)ine

meadows. 2395; Caicco 477.

Port niacaceae

Claytonia megarhiza (Gray) Pariy var. megarhiza.

Uncommon in ;ilpine t;ilus. 2404.

Lewisia pygmaea (Gray) Robins, var. pygmaea.
Commonin dn' snb;ilpine and ;ilpine sites. 2271, 2369.

Priumlaceae

Androsace septentriomdis L. Commonon dr\. sand\

iilpine slopes; eiri-nmbore;iI. 2353, 2422.

Dodecatheon pulchellum (Raf.) Merrill var.

watsonii (Tide.stroni) Hitchc. Commonin moist subal-

pine iuul aljiine me;idows. 2341.

H;u mneniaceae

Anemone parviflora Michx. Hare in moist alpine

me;idow south ol Kane L;ike. 2339.

Aquilegia formosa Fisch. Connnon in moist, slopiuii

meadows: snbiilpine ;ind lower alpine zones. 2269: C;ueeo

472.

Caltha leptosepala DC. var. leptosepala. Connnon
throuiihont cir(jue in alpine ;uid sulnilpine zones; wet mead-
ows ;ilong stre;nns ;ind ;n()und kikes ;ind ponds. IISI, 229S.

Delphinium depauperatum Nutt. Unconnnon in dn
subiilpint' in(M(lows noith ol K:nie L;ike. 2257.

Ranunculus eschscholtzii Schlecht. var. esch-

scholtzii. ("ommon throughout cinjue on moist subaljiine

and ;ilpine slopes. 22S4: Litter 2109.

Ranunculus gelidus Kar. & Kir. Hare; seen onK in

moist iilpine nie;idow at ;il)ont -3170 in. iilonij stream e;ist ol

Kane Lake. 11 S2.

Ranunculus pygmaeus W'aiilenb. Cireunipol;ir.

LocalK connuon in moist to wet sites in alpine zone; iilong

iiNulets, ledges, and cracks on rock face. 1110. 2315, 2:346.

Ranunctdus verecundus Robin.s. Rare in moist alpine

boulder field at 3050 in. southwest of Kane Lake. 2.345.

Rosaceae

Polcniilla hrciijolia Nutt. L(K-all\ connnon on dn
iilpine outcrops iit .3050 ni, southwest ol Kane Lake. 2399.

Potentilla diversifolia Lehm. var. diiersifoUa.

C^oimnon throughout cinjue in moist subalpine and alpine

uK'adows. 22S;5. 23)07, 2372.

Potentilla fruticosa L. [Pentaphylloides floribunda
(Pursli) Lo\e|. Connnon on moist ledges iind in boukler

liekLs ol snbiilpine iind iil])ine zones; circnmborciil. 1171,

2317.

Potentilla glandulosa Lincll. var. pseudorupestris

(Rydb.) Brcil. Local on i\\\ snbiilpine lediies. 2366.

Potentilla nivea L. Circnnipolar. Hare in iilpine zone;

.seen onl\ in moist, sloping meadow at head of waterfall

south ol Kiiiie Liikc-. 2379.

Ruhus idaeuH L. var. grucilipes Jones, ('ommon in

snbiilpine l)onlder lields. 2114.

Sihhaldia procumbens L. Connnon in iilpine ;ind sub-

iil])ine zones on moist, SiincK slopes ;ind ledges; cir-

cnmboreal. 22SS.

Salicaceae

Salix arctica Pall. \ar. petraea -\ndress. Common
throni^hont circjiie in moist snbiilpine iind alpine sites. 2276,

2342, 2376A, 2397; Ertter2100.

Salix sp. OnK' \("getati\'e specimens obtained, but

iippears to be S. casticoodiae Cockerell ex Heller (S.

Bnmsfeld, Uni\c'rsit\ ol Idaho, personal coinmnnication,

1991), Unconnnonin wet snbiilpine ineiidowiidjacent to the

north shore ol Kiuie Lake. 23S6

Salix nivalis Hook. var. nivalis. Wmvon moist slopes

in snbiilpine iind iilpine- zones. 2337.

Salix planifolia Pursh. Unconnnon in snbiilpine

ineiidow west ol Kiine Lilke. 2266.

Salix tweedyi (Bebb) Ball. Hare; onK one robust plant

seen iit biise ot sniiill cascade at 2865 m, west of Kane Lake;

snbiilpine zone. 242 1.

Sii\ilrii<iiiceiie

Heuchera cylindrica Doug!. \ar. alpina \\ats.

C^oimnon in subalpine ;ind lower alpine zones on dn ledges

iind outcrops and moderateK stiibilized scree. 2239.

Lithophragma hulhifera Rydb. [L. glabra Nutt.].

Uncommonon moist subalpine slopes. 2370,

Mifella pentandra Hook. I iiconmion in lower iilpine

iiiid sul)iil])ine zones: moist nu'iidows and slopes. 2330.

Parnassia fimhriata Common, var. fimbriate.

l.ociilK common in moist snbiilpine iind iilpine meadows.

1 176: Ciiicco2S3.

Parnassia kotzebuei Cham. \ar. kotzebuei. L'ncom-

mon iind lociil in gentK to steepK sloping iilpine mciidows

iind on ledges. 22S5, 232S; Caicco 2S().

Saxifraga adscendens L. \ar. oregonensis (Raf.)

Breit. Uncommonin moist, sloping meadows and t;ilns and

alon^ ri\iilets in iilpine zone. 233 L C'aicco 2.S2.

Saxifraga arguta D. Don [S. odontoloma Piper].

( Connnon along strciims iind n\ nlets in snbiilpine iind lower

iiljiine zones. 1 I 7S. 2.335.

Saxifraga cemua L. Uncommon;ind widely scattered

in moist scree luid sloping meiulows and on ledges oi iilpine

iind subalpine zones; circuinboreal. 2420,

Saxifraga debilis Engelm. Commonon moist and

|)rotected .ilpiiie ledi^es iind slojies. 1 lOS, 1 109, 2.324; Caicco

2S1: Lrtter 210.5.

Saxifraga occidentalis \\als. \ar. occidentalis.

(Common in moist subalpine ;ind al[)ine meatlows. 2242,

2277,2316,2.329.2401.
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Saxifraga oppositifolia L. Commcmon moist alpinr

cliff fLices; circ'umhorcal. 235S.

Scmj iliiuanaceae

Castilleja miniata Dougl. Commonin moist to wvt

siil)al[iinc aiul low alpine nuMtlows. 2299.

Mimultis tilingii Regel var. caespitosiis (Greene)

Grant, (.'onnnon alon^ alpine streams and ri\nlets. 1 169.

Penstemon procerus Dougl. var. /ormo.sus (A. Nels.)

Cronq. ("onnnon in snbalpine zone and micommon in

alpine zone on dr\. roek\ ledges. 2259.

Veronica tcormskjoldii Roem. & Schult. (Jonmion in

moist t()\\(4 alpine and snbalpine meadows. 1184, 2295.

Violaceae

Viola adiinca Sm. var. bellidifolia (Greene) HaiT.

Commonin suhdpine and alpine zones on moist meadows

and .slopes. 2290. 2371.

Viola macloskeiji Lloyd var. macloskeyi. C'onmion in

wet snbalpine meadow adjacent to Kane L;ike. 2309.

CLAS.S LiLIOPSIDA

Cvperaceae

Carex atrata L. var. erecta Boott. Rare in moist soil

oFbonlder field north of Kane Lake; snbalpine. Ertter 21 10.

Carex capillaris L. Circnmboreal. Uncommon in

moist, steeplv sloping meadow sonth of Kane Lake; lower

alpine zone. 2332.

Carex elynoides Holm. Unconnnon on exposed alpine

ledges east oi Kane Lake. 2425.

Carex haydeniana Olney. C'onnnon in moist snbalpine

anil alpine meadows. 227S, 2431.

Carex incurviforinis Mack. cf. var. inctirviformis.

Rare; seen only in one small, steeplv sloping, moist meadow
at 3353 m, ea.st of Kane Lake. 241 1.

Carex microptera Mack. Uncommon in moist snb-

alpine meadows north of Kani- Lake. 23S3.

Carex nova Bailey. Conmion in moist alpini' meadows.

2291, 242S;Caicco 475.

Carex phaeocephala Piper. W'ideK scatteretl in tin

alpine sites. 1 190, 2430; Ertter 21 lOA.

Carex proposita Mack. C^ommon on moist snbalpine

and alpine slopes. 2279.

Carex rossii Boott. Uncommon in dn' areas f)f forest

imdcrston. 2247.

Carex scirpoidea Michx. var. psetidoscirpoidea
(Rydb.) Oonq. Commonon moist, sand\- snbalpine nud
iilpine slopes. 1 1S9. 22.54, 2432; C;ucco 47.1.

Carex scopulorum Holm var. bracteosa Hermann.
Commonin wet meadows tJong creeks and inonnd K;ine

Liike in snbalpine and alpine zones. 22(S2.

Carex suhnigricans Stacey. Uncommon in moist

alpine and snbalpine meadows. 2429.

Inncaccae

JuncuH drummondii E. Meyer var. dnimmondii.
Commonin moist to dn, sand\ soil of snluiipinc and alpine

slopes. 2253, 2297.

JuncuH mertensiattus Bong. Commonm moist :ilpine

meadows. 1195.

Luztila parviflora (Ehrh.) Desv. Common in moist
snbalpine and low alpine meadows. 2320.

Luzula spicata (L.) DC. Connnon on moist, nnstable
slopes of snbalpine and ;ilpine zones; circnmbonal. 1 197,

2323; Caicco 480; Ertter 2103.

Liliaceae

Allium brandegei VVat.s. Rare in dn' forest opening

north of K:ine L;ike. 2394.

Allium brevistylum Wats, (^onnnon in moist, steeply

sloping nu-ackjws in snbalpine and lower alpine zones. 2334.

Calochortus etirycarpiis Wat.s. Rare in dr\' areas of

snbalpine meadow north ol Kane Lake. 2384.

Zigadenus elegans Pur.sh. Commonin moist, sloping

alpine meatlows. 2340; (Jaieco 478.

Poaceae

Agropyron scribneri Vasey [Elymus scribneri

(Vasey) Jones]. Unconnnon on dn', nnstable alpine and

snbalpine slopes. 2272.

Agrostis humilis Vasey. Uncommon on moist, sand\'

alpine ledges. 1196, 2.3fi8.

Agrostis variabilis Rvdb. Uncommon in moist alpine

meadows. 1194.

Calamagrostis puqjurascens R. Br. Unconnnon on

dn', rock^ snbalpine and alpine ledges. 2365.

Dantlionia intermedia Vasey. Locally connniMi in snb-

alpine meadows nortli ol Kane Lake. 2389.

Deschampsia cespitosa (L.) Bcauv. var. cespitosa.

Commonthn)nghont cir(|ne in snbalpine and alpine moist

meadows where it is often dominant; circnmboreiJ. 1192,

2325; Caicco 481.

Festuca idahoensis Elmer var. idahoensis. Uncom-
mon in dn' forest openings north of Kane Lake. 2241.

Festuca ovina L. var. brevifolia (R. Br.) Wats. [F.

brachyphylla Schult. & Schult.]. Unconnnon in alpine

zone; moist to dn' meadows ;nid ledges. 2273, 2407.

Oryzopsis exigua Thurb. Commonin dry snbalpine

siti'S north of Kant- Lake. 2251.

Phleum alpinum L. Commonin wet to moist snbalpine

and iilpine meadows; circnmboreal. 1191, 2281.

Poa alpina L. Commonin wet to moist snbalpine and

alpine meadows. 2296.

Poa cusickii Vasey var. cusickii. Uncommonin moist

to tin snbalpine meadows. 2296.

Poa cusickii Vasey var. epilis (Scribn.) Hitchc.

Unconnnon in moist snbalpine meadows. 2382.

Poa gracillima \'a.sev. Unconnnon on dn ledges in

forest openings. 22.'58.

Poa incurva .Scribn. & \\'iU. Unconnnon in iln snb-

alpine meadows. 2381.

Poa interior Rvdb. Ihicommon on dn alpine slopes

;md in scree. 2426.

Poa nervosa (Hook.) Vasey var. wheeleri (Vasey)

Hitchc. Connnon on dn' ledges and in forest nnderston'

nortli oi Kane Lake. 2234.

Poa rupicola Nash. Uncommon on dn. rock^' alpine

slopes. 2427.

Sitanion hystrix (Nutt.) Smith var. hystrix [Elymus

eh/moides (Raf.) Swezev]. Unconmion in snbalpine and

alpine zones on dn. rock\ ledges and slopes. 224.3.

Trisetum spicatum (L.) Richter. Circnmbore;il.

( lommon in alpine and snbalpine zones; moist meadows and

Ic-tlees. 2280.

ACKNOW'LEDCMENTS

Tlii.s study was supported hx the Challis

National Forest, and we greatK appreciate the

help of forest personnel, especially Cindy

Haggas, Dave Reeder, and Stexe Spencer. We



1992] Kane Lakk (:iiu,)UE X'asculah Flora 343

thank Joy Mastrogiuseppe, Wasliiiigton Stat(^

Uni\ersit\-, for rapiclK iclentiF\ing our Carcx tol-

K^ctioiis; Ste\'e Brunsfeld, Uni\-ersit\- of Idaho,

tor identifxing our Salix; Arthur Cronquist, New
York Botanical Garden, for identif)ingAn^t'/(/;r/-

ha dimoiyha: and Barbara Ertter, Universit\()i

("ahtornia. ior 'K\v\\\.'\[\in^^ Pot cut ilia nivea. Bar-

bara Ertter and Ste\en Caicco graciously

opened their collecting books for our examina-

tion. The manuscript benefited greatly from
rexiews b\ Douglass Henderson, Barbara

Ertter, and an anon\nious reviewer.

Literature Cited

Bakkh F. S. 1944. Mountain climates of the western United

States. Ecological Monographs 14:223-254.

Benson, L. 1948. A treatise on the North Anu'rican

Ranunculi. American Midland Naturalist 40:1-264.

Bhunsff.ld S.
J.

1981. .\lpine flora of east-central Idaho.

Unpublished thesis, Uni\ersit\- of Ickilio, Moscow. 205 pp.
Bhunsfeld. S., S. C.\k:co. and D. Hendekson 1983.

Noteworthy collections of Idaho: Paniassia kotzclyuci.

Madrono 30:64.

Bkunsfeld. S.
J..

AND F. D. Johnson 1985. Field guide

to willows of east-central Idaho. Bulletin No. .39.

Forest, Wildlife and Range Experiment Station. Uni-

versitv' of Idaho, Moscow. 95 pp.
Caicco. S. L. 1983. Alpine \egetation of the Copper Basin

area, south-central kUilio. Unpuhlislied thesis, Univer-

sit)' of Idaho, Moscow. 99 pp.
Caicco. S.,and D. M. Hendekson 1981. A survey of the

rare plants of the Challis Nationtil Forest, Lost River

District-West Side, with recommendations and man-
agement implications. University of Idaho Herbarium.

University of Idaho, Moscow. 45 pp.
Caicco, S.,

J.
Civille, and D, Henderson 1983, Note-

worthy collections of Idaho: Astragalus Icptaleus and
Pensfemon procerus Vhxr.fonnosiis. Madroiio 30:64.

DmHENMiHE R. 19.54. .-Mpine timberlines in the Americas
and their interpretation. Butler University Botanical

Studies 11:119-1.36.

DcnER.
J.

H. 1981. Geolog) of the Boulilcr-Pionecr Wilder-

ness Study Area, Blaine and Custer counties, Idaho.

Pages 16-75 in Mineral resources of die Boulder-Pio-

neer Wilderness Study Area, Blaine and Custer coun-

ties, Idaho. U.S. Geological Survey Bulletin 1497.

EvENsoN, E, B..
J.

F R Cotter, and ). M. Clinch 1982.

Glaciation of the Pioneer Mountains: a proposed

model for Idaho. Pages 653-665 in B. Bonnichsen and

R. M. Breckenridge, eds., Cenozoic geologv of Idaho.

Idaho Bureau ol .Mines and Cleoloiry Moscow.

Chk;c;s, R, F. 1937, Timberlines as an indicator of climate

trends. Science 85: 251-2.55.

1 Iartman. R. L., and L. Constance 1985. Two new spe-

cies oiCijmoptenis Umbelliferae) from western North
America. Brittonia 37:88-95.

Henderson, D, 1978, Notes on the flora of ea.st-central

Idaho, Madrono 25:172-174,

Henderson, D„ S. Brlnsfeld. and i' Brunsfeld
1981. Noteworthy collections from Idaho: Erigeron
htiinilis. Hijinenopappus filifolius var. idahoemis,

Carcx ntfx'stiis, Astragalus ainnis-amissi, Gcntiana
propinqua, and Vapaicrkluancnsc. Madrono 28:88-90.

Hermann, F,
J.

1970. Manual of C;u-ices of the Rocky
.Mountains and Colorado Basin. Agricultural Hand-
book No. 374. U.S. Department of .Agriculture, Forest

Service, Washington, D.C. 397 pp.
HlTC:ilC0CK. C. L. 1941. A revision of the drabasofv\esteni

North America. Universitv of Washington Publications

in Botany 11:1-132.

HiT( HcocK, C. L., and A. Cronquist 1973. Flora of the

Pacific Northwest. Uuiv-ersity of W;;shington Press,

Seattle. 7.30 pp.

Jenkins. R. E. 1986. .Applications and use of biological

survey data. Pages 141-1.52 in K. C. Kim and L. Knut-

son, eds.. Foundations for a national biological survey.

Association of Svstematics Collections, Lawrence,
Kansas.

Lackshewitz, K., D. Henderson, and S. Brunsfeld
1983, Noteworthy collections of Idaho and Montana:
Erigeron radicatus. Madrono 60:64-65.

Lesica. p., and
J,

S, Shelly 1991, Sensitive, threatened,

and endangered vascular plants of Montana, Occa-

sional Publication No, 1, Montana Natural Heritage

Program, Helena, 88 pp,

MosELEV R, K, 1985, SvTiecological relationships of alpine

spike-fescue grasslands in east-central hkiho. Unpub-
lished thesis, Universitv of Idaho. Moscow, 70 pp,

, 1989, Results of the 1989 search of regional herba-

ria for location information pertaining to Idaho's rare

flora: the fourth generation search. Natural Heritage

Section, Nongameand Endangered Wildlife Program,

Idaho Department of Fish and Game, Boi.se, 12 pp,

MosELEV H.. AM) C. Groves, compilers 1990. Rare,

threatiMU'd, and endangered plants and miimals of

Idaho. Natural Heritage Section, Nongame and

End;uigered Wildlife Program, Idiilio Department of

Fish and Game, Boise. 33 pp.

Re\ EAL,
J.

L. 1989. New combinations antl novelties in

Eriogonuni ( Polygon aceae: Eriogoniodeae). Phv-

tologia 66:251-265.

Wardle. P, 1974, Alpine timberlines. Pages 371-402 in

J.
D. Ives and R. G. Berrv, eds., Arctic and alpine

einiroTuni'uts, Metluien and Co.. Inc.. London.

Received 3 March 1992

Accepted 29 September 1992


